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(54) PICTURE CODING METHOD AND PICTURE CODER 
(57)Abstract: 

PURPOSE: To provide the efficient picture coding method and picture coder 
suitable for a coding compression rate in which picture quality deterioration due 
to coding noise of a reproduced picture is reduced regardless of high 
compression rate coding. 

CONSTITUTION: The device is provided with a band limit processing means 1 
applying band limit processing to a picture signal in the plural modes in response 
to a coding compression rate for compression coding, a compression coding 
means 2 is used to apply compression code processing to the picture signal 
subjected to band limit with a compression rate in response to a compression 
rate control signal generated from a compression rate control signal generator 3. 
Thus, the efficient coding with less picture quality deterioration even in the high 
compression rate or low compression rate coding is realized. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The image coding approach which is the approach of carrying out 
compression coding processing of the picture signal with two or more coding 
compressibility, and is characterized by performing band limit processing for said 
picture signal in two or more modes according to coding compressibility in case 
compression coding processing is carried out. 

[Claim 2] The image coding approach according to claim 1 characterized by 
band-limiting in said block unit in two or more modes in which divided the picture 
signal into the block which consists of two or more pixels, measured the pixel 
level variation of the pixel contained in said block, and the magnitude and coding 
compressibility of said pixel level variation were followed. 

[Claim 3] The image coding approach according to claim 2 characterized by to 
band-limit said object block so that the difference in the mode which the pixel 
level variation of the target object block, the pixel level variation of two or more 
circumference blocks around said object block, and the mode that said object 
block band-limits according to coding compressibility are changed, and said 
object block band-limits, and the mode which said circumference block 



band-limits may become within the limits of predetermined. 
[Claim 4] The image coding approach according to claim 2 characterized by 
band-limiting said object block so that the difference in the mode which amends 
with the mode in which two or more circumference blocks which are around said 
object block about the mode in which the target object block is band-limited are 
band-limited, and said object block band-limits, and the mode which said 
circumference block band-limits may become within the limits of predetermined. 
[Claim 5] The image coding approach given in either of claims 1 , 2, 3, or 4 
characterized by band-limiting so that the noise component contained in a 
picture signal may be removed. 

[Claim 6] Image coding equipment characterized by providing a band limit 
processing means to be equipment which carries out compression coding 
processing of the picture signal with two or more coding compressibility, and to 
perform band limit processing for said picture signal in two or more modes 
according to coding compressibility in case compression coding processing is 
carried out. 

[Claim 7] The blocking circuit where a band limit processing means divides a 
picture signal into the block with which it consists of two or more pixels, The pixel 
level variation measuring circuit which measures the variation of the pixel level of 
the pixel contained in said block, The mode signal generating circuit which the 



mode of a band limit is chosen [ circuit ] and generates a band limit mode signal, 
Consist of band limit circuits band-limited in said block unit, and said mode 
signal generating circuit chooses the mode band-limited according to the 
magnitude and the coding compressibility of pixel level variation of said block 
which were obtained in said pixel level variation measuring circuit. Said band 
limit circuit is image coding equipment according to claim 6 characterized by 
band-limiting said block in the mode chosen in said mode signal generating 
circuit. 

[Claim 8] The magnitude of the pixel level variation of the target object [ circuit / 
mode signal generating ] block, And the magnitude of the pixel level variation of 
two or more circumference blocks around said object block, And the mode which 
said object block band-limits according to coding compressibility is chosen. 
Image coding equipment according to claim 7 characterized by choosing the 
mode in which said object block is band-limited so that the difference in the 
mode in which said object block is furthermore band-limited, and the mode in 
which said circumference block is band-limited may become predetermined 
within the limits. 

[Claim 9] It is image coding equipment according to claim 7 which carries out 
[ that a band limit processing means chooses the mode in_which said object 
block is band-limited so that the difference in the mode in_which provide the 



mode signal amendment circuit which amends the band limit mode of the target 
object block with the band limit mode of two or more circumference blocks 
around said object block, and said object block is band-limited, and the mode 
in_which said circumference block is band-limited may become predetermined 
within the limits, and ] as the description. 

[Claim 10] A band limit processing means is image coding equipment given in 
either of claims 6, 7, or 9 characterized by band-limiting so that the noise 
component contained in a picture signal may be removed. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image coding approach and 
image coding equipment which are used in case compression coding is carried 
out and a digital picture signal is transmitted or recorded. 
[0002] 

[Description of the Prior Art] Carrying out compression coding, and transmitting 
or recording a digital picture signal in recent years has come to be performed. 



When transmitting a picture signal, compression coding is carried out with the 
compressibility according to the transmission rate of a channel, and a 
high-definition image can be transmitted, so that a transmission rate becomes 
high. Moreover, when recording on the record medium of the storage capacity to 
which the picture signal was restricted, although chart lasting time becomes 
short and it becomes recordable [ a long time ] by raising compressibility and 
encoding in order to carry out compression coding with the compressibility 
according to chart lasting time and to record the high image of image quality, 
image quality deteriorates in one side. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the 
transmission rate of a transmission line, or the chart lasting time of a record 
medium, there is frog need about coding compressibility, and it had the technical 
problem that coding suitable for coding compressibility had to be performed. 
After attenuating the high frequency component of a picture signal beforehand 
and band-limiting it, coding noise stops being worrisome by carrying out coding 
processing, in order for the coding noise in the high frequency component of a 
picture signal to become remarkable and to be conspicuous to human being, if 
coding compressibility is raised. 

[0004] however, low [ in which the playback image encoded even if it was going 



to lower coding compressibility and was going to obtain the high-definition image 
does not have a high frequency component ] - it will become an image quality 
image. Moreover, if a picture signal is uniformly band-limited to the whole image, 
it will become the sensibility to which the whole image faded, and image quality 
degradation will be caused. 

[0005] this invention performing the band limit suitable for coding compressibility 
in view of this point, and band-limiting in consideration of the local property of an 
image - high -- it aims at offering the image coding approach and image coding 
equipment which realize efficiency coding processing. 
[0006] 

[Means for Solving the Problem] The image coding approach of this invention is 
the approach of carrying out compression coding processing of the picture signal 
with two or more coding compressibility, and in case it carries out compression 
coding processing, it performs band limit processing for said picture signal in two 
or more modes according to coding compressibility. 

[0007] Moreover, a picture signal is divided into the block which consists of two 
or more pixels, the pixel level variation of the pixel contained in said block is 
measured, and it band-limits in said block unit in two or more modes in which the 
magnitude and coding compressibility of said pixel level variation were followed. 
[0008] Furthermore, it is the approach of band-limiting said object block so that 



the difference in the mode which the pixel level variation of the target object 
block, the pixel level variation of two or more circumference blocks around said 
object block, and the mode that said object block band-limits according to coding 
compressibility are changed, and said object block band-limits, and the mode 
which said circumference block band-limits may become within the limits of 
predetermined. 

[0009] Moreover, it is the approach of band-limiting said object block so that the 
difference in the mode which amends with the mode in which two or more 
circumference blocks which are around said object block about the mode in 
which the target object block is band-limited are band-limited, and said object 
block band-limits, and the mode which said circumference block band-limits may 
become within the limits of predetermined. 

[0010] Moreover, the noise component contained in a picture signal as an 
approach to band-limit the above-mentioned is removed. 

[0011] Moreover, the image coding equipment of this invention is equipment 
which carries out compression coding processing of the picture signal with two 
or more coding compressibility, and in case it carries out compression coding 
processing, it possesses a band limit processing means to perform band limit 
processing for said picture signal in two or more modes according to coding 
compressibility. 



[0012] Moreover, the blocking circuit where a band limit processing means 
divides a picture signal into the block with which it consists of two or more pixels, 
The pixel level variation measuring circuit which measures the variation of the 
pixel level of the pixel contained in said block, The mode signal generating circuit 
which the mode of a band limit is chosen [ circuit ] and generates a band limit 
mode signal, Consist of band limit circuits band-limited in said block unit, and 
said mode signal generating circuit chooses the mode band-limited according to 
the magnitude and the coding compressibility of pixel level variation of said block 
which were obtained in said pixel level variation measuring circuit. Said band 
limit circuit band-limits said block in the mode chosen in said mode signal 
generating circuit. 

[0013] Moreover, the magnitude of the pixel level variation of the target object 
[ circuit / said / mode signal generating ] block, And the magnitude of the pixel 
level variation of two or more circumference blocks around said object block, 
And the mode which said object block band-limits according to coding 
compressibility is chosen. The mode in which said object block is band-limited so 
that the difference in the mode in which said object block is furthermore 
band-limited, and the mode in which said circumference block is band-limited 
may become predetermined within the limits is chosen. 

[0014] Furthermore, a band limit processing means possesses the mode signal 



amendment circuit which amends the band limit mode of the target object block 
with the band limit mode of two or more circumference blocks around said object 
block, and chooses the mode in which said object block is band-limited so that 
the difference in the mode in which said object block is band-limited, and the 
mode in which said circumference block is band-limited may become 
predetermined within the limits. 

[0015] Moreover, a band limit processing means is constituted so that the noise 
component contained in a picture signal may be removed and it may band-limit. 
[0016] 

[Function] It becomes possible to obtain a high-definition playback image, 
without this performing the band limit suitable for coding compressibility, and the 
coding noise of the high-frequency component in coding of high voltage 
shrinking percentage being able to decrease, and being able to improve the 
image quality of a playback image, and losing the delicacy of a subject-copy 
image also in coding of low voltage shrinking percentage. 

[0017] Moreover, it can band-limit without losing the delicacy of the whole image 
by changing the mode in which an image field band-limits, and the mode in 
which the difference in the band limit mode of the target image field and the band 
limit mode of the image field of the circumference of it is further band-limited by 
making it become predetermined within the limits suppresses changing rapidly, 



and becomes possible [ reducing image quality degradation by band limit ]. 
[0018] 

[Example] One example of the image coding approach of this invention and 
image coding equipment is explained to a detail below, referring to a drawing. 
[0019] First, the first example of the image coding equipment of this invention is 
explained using drawing 1 . Drawing 1 shows the image coding equipment which 
consists of a band limit processing means 1 , a compression coding processing 
means 2, and a compressibility control signal generator 3. The image coding 
equipment of drawing 1 changes standard image quality mode or high-definition 
mode, band-limits a picture signal according to this mode, and controls coding 
compressibility by the compressibility control signal by which the compressibility 
control signal generator 3 was generated. 

[0020] In drawing 1 , the band limit processing means 1 band-limits the picture 
signal inputted in the different mode with the compressibility control signal 
generated from the compressibility control signal generator 3. the case where 
band-limit a picture signal more strongly and it encodes with low compressibility 
by taking the band band-limited when encoding with high compressibility, much 
bandwidth, and many amounts to restrict - weak -- a band limit -- or it does not 
band-limit at all. The compression coding means 2 carries out compression 
coding processing of the picture signal band-limited with the band limit 



processing means 1 with the compressibility according to said compressibility 
control signal. 

[0021] As mentioned above, this example can realize the band limit according to 
compressibility, and even if it encodes with high voltage shrinking percentage, it 
can reduce image quality degradation by the coding noise of a playback image. 
[0022] In addition, if it realizes in the circuit of the low-pass filtering mold which 
intercepts the high frequency component of a picture signal, it encodes with high 
voltage shrinking percentage, and coding noise stops worrying a band limit in a 
case, and it can reduce image quality degradation of a playback image to it. 
[0023] Next, the second example of the image coding equipment of this 
invention is explained using drawing 2 . Drawing 2 shows an example of the 
band limit means 1 explained in the first example which consists of the blocking 
circuit 4, a pixel level variation measuring circuit 5, a mode signal generating 
circuit 6, and a band limit circuit 7. 

[0024] First, a picture signal is divided into the block which consists of two or 
more pixels in the blocking circuit 4. Next, the variation of the pixel level of the 
acquired block is calculated in the pixel level variation measuring circuit 5, and 
the pixel level variation of a block is inputted into the mode signal generating 
circuit 6. The mode signal generating circuit 6 chooses the mode band-limited 
per block according to the magnitude and coding compressibility of pixel level 



variation of a block, and outputs a band limit mode signal. A band limit mode 
signal is inputted into the band limit circuit 7, and the band limit circuit 7 
band-limits a block in the mode according to a band limit mode signal. 
[0025] A picture signal is sent to the compression coding means 2, without losing 
the delicacy which a subject-copy picture signal has by performing a stronger 
band limit, and band-limiting weakly when coding compressibility is low, or on 
the other hand being made not to band-limit at all, if this band limit means 1 has 
high coding compressibility. Moreover, it cannot band-limit to the whole image, 
but the mode band-limited per block is changed, and by higher block, by 
performing a stronger band limit, the pixel level variation which needs more 
amount of information in compression coding becomes possible [ reducing 
generating of the coding noise by lowering of amount of information ], and can 
realize efficient compression coding. 

[0026] Next, the third example of the image coding equipment of this invention is 
explained using drawing 3 . Although it is the same as that of drawing 2 almost 
as a block diagram of a band limit means, the mode signal generating circuit 8 
shown in drawing 3 chooses the mode band-limited with the pixel level variation 
of the target block, the pixel level variation of two or more circumference blocks 
around an object block, and coding compressibility, and outputs a band limit 
mode signal. A band limit mode signal is inputted into the band limit circuit 9, and 



the band limit circuit 9 band-limits an object block in the mode chosen in the 
mode signal generating circuit 8. 

[0027] Although it is the same as the second above-mentioned example to 
choose the mode band-limited according to the magnitude and the coding 
compressibility of pixel level variation of an object block, when the mode in which 
an object block is band-limited differs from the mode in which the circumference 
block around an object block is band-limited, extremely, discontinuity may have 
an adverse effect on image quality. Then, it becomes possible by choosing the 
band limit mode of an object block according to the pixel level variation of an 
object block, and the pixel level variation of a circumference block to control 
image quality degradation by band limit so that the band limit mode of an object 
block and the band limit mode of a circumference block may not change rapidly. 
[0028] In addition, since what is necessary is just to make it band limit mode not 
change to rapid decrease, it is realizable also by not restricting to the 
configuration of drawing 3 and adding the mode signal amendment circuit 10 to 
the band limit means of drawing 2 like drawing 4 . The band limit mode signal of 
two or more circumference blocks around an object block of the band limit mode 
signal of the object block generated in the mode signal generating circuit 6 of 
drawing 2 amends the circuit of drawing 4 , and it controls the abrupt change in 
band limit mode. According to the amended band limit mode signal, the band 



limit circuit 11 restricts the band of an object block. It can band-limit by this, 
without causing image quality degradation, and it becomes possible to realize 
still more efficient compression coding. 

[0029] Moreover, although it is realizable by the circuit of the low-pass filtering 
mold which intercepts a high-frequency component, the band limit means in the 
above-mentioned first and the second and third examples may be band-limited, 
without restricting to this so that the noise component of a subject-copy picture 
signal may be removed. Being obtained by performing the band limit according 
to the amplitude level of a picture signal as a noise limiter circuit except a noise 
component is known. That to which amplitude level realized this with the 
low-pass filter with the nonlinear property which intercepts a high frequency 
component more as it becomes small is often used. 

[0030] In addition, it does not matter even if band limit processing may band-limit 
in the direction of space in 1 image, or the direction of a time-axis between two 
or more images and it performs it in both the direction of space, and the direction 
of a time-axis. 

[0031] In addition, if the modes to band-limit are two or more two or more modes, 
they will not be cared about without limit. Moreover, a compression coding 
means may be coding which used orthogonal transformation, compression 
coding of the picture signal is not carried out, and that is not cared about 



anything. 

[0032] In addition, explanation of the image coding approach of this invention is 
completely the same as explanation of image coding equipment, and it is the 
approach of carrying out compression coding processing of the picture signal 
with two or more coding compressibility, and in case compression coding 
processing is carried out, the efficient image coding approach can be realized by 
performing band limit processing for said picture signal in two or more modes 
according to coding compressibility. 
[0033] 

[Effect of the Invention] It becomes that it is possible in obtaining a 
high-definition playback image, without performing the band limit which was 
suitable for coding compressibility by performing band limit processing in two or 
more modes in said picture signal according to coding compressibility, in case 
this invention carries out compression coding processing, the coding noise of the 
high-frequency component in coding of high-voltage shrinking percentage being 
able to reduce it, and being able to improve the image quality of a playback 
image, and losing the delicacy of a subject-copy image also in coding of 
low-voltage shrinking percentage as mentioned above. 

[0034] Moreover, it can band-limit without losing the delicacy of the whole image 
by changing the mode in which an image field band-limits, and the mode in 



and becomes possioie i 
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